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NOTE: This gui de specification covers requirements
for Contractor furnished inspection testing, and
certification (I TC) of unfired pressure vessels (UPV).

Include this specification section in projects
that provide or |ease unfired pressure vessels for
t he Naval Shore Establishnment, including portable
unfired pressure vessels, liquid propane gas (LPGQ
storage tanks. Gas storage flasks, vol une tanks,
fire water tanks, and filter with a internal cross
sectional dinmension in excess of 3 inches75 mm al so
require ITC in conpliance with this specification
secti on.

However, application of this specification is
limted by vessel pressure and volune as foll ows:

a. Any UPV with a internal or external working
pressure of |ess than 15 psigl03 kPa guage shall not
require I TC

b. Any UPV, with a working pressure of 15 psig to
249 psi gl03 kPa to 1709 kpa (guage), but a vol une of
I ess than 5 cubic feet0.1416 cubic neters shall not
require I TC

c. Any UPV with a working pressure of 250 psig to
599 psigl710 kPa to 4130 kPa (gauge), but a vol une
of less than 1.5 cubic feet0.04248 cubic neters,
shal |l not require I TC

The foll owi ng equi pment is not covered by this
speci fication:

a. Cylinders including DOT flasks, for shipnent of
conpressed or |iquefied gases, (DLA Regulation No.
4145. 25, Storage and Handl i ng of Conpressed gases
and Liquids in Cylinders, and Cylinders governs.)
b. Air tanks for air brakes on vehicles.

c. Unfired pressure vessels containing only water
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under pressure at anbient tenperature for domestic
or industrial process supply purposes. Those
containing air, the conpression of which serves only
as a cushion, nust be inspected if pressures exceed
t hose specified above.

d. Unfired pressure vessels used as refrigerant
receivers for refrigerating and air conditioning
equi prent .

e. Fire extinguishers.

f. Shore-based hyperbaric facility pressure vessels
used for manned operation of for testing aninmal or
equi prent .

NOTE: Suggestions for inprovenent of this
specification will be wel coned using the Navy
"Change Request Forms" subdirectory located in
SPECSI NTACT in Jobs or Masters under

"Forns/ Docunent s" directory or DD Form 1426.
Suggestions should be forwarded to:

Commrander

Naval Facilities Engi neeri ng Comand

Engi neering I nnovation and Criteria O fice, Code ElICO
1510 G | bert Street

Nor f ol k, VA 23511-2699

Emai | : Lant Di v@f dl ant. navfac. navy. mi |

Use of el ectronic conmunication is encouraged.
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PART 1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi ¢ designation only.

Nati onal Board of Boiler and Pressure Vessel Inspection (NBBI)

NBBI NB-23 (1998) National Board | nspection Code
(NBI C)

1.2 SYSTEM DESCRI PTI ON

The work includes inspecting, testing, and certification of unfired
pressure vessels (UPV) in accordance with NBBI NB-23 prior to acceptance by
the Contracting Oficer.

EZE IR R R S R R R I I O R R R Ok S R R R R I R I R I O R I O

NOTE: \Where a "G' in subnittal tags follows a
submittal item it indicates Governnent approval for
that item Add "G' in submittal tags follow ng any
added or existing subnittal itens deened
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sufficiently critical, conplex, or aesthetically
significant to nmerit approval by the Governnent.
Submittal itenms not designated with a "G will be
approved by the QC organizati on.

EE R R R S I R I R I R I O I R R R R I O S R R I R I I R S R R S R R R O

1.3 SUBM TTALS

Submit to the NAVFACENGCOM boil er inspector |licensing authority by way of
the Resident Oficer In Charge of Construction in accordance with Section

01330,

"Subm ttal Procedures”.

SD- 06, Test Reports

Data Record Sheet for UPV; G (NAVFAC FORM 9-11014/ 40)
I nspection Report for UPV; G (NAVFAC FORM 9-11014/41)

I nspection Certificate for UPV, G (NAVFAC FORM 9-11014/ 32)

SD-07 Certificates

Qualifications of boiler inspector; G

Boil er inspector's registration nunber fromthe National Board of
Boi l er and Pressure Vessel Inspectors (NBBI NB-23). G

Step by step procedures the boiler inspector will use to inspect,
test, and certify the UPV.; G

I nspection reports and certificates.; G

1.4 DEFI NI TI ONS

1.4.1

Certificate of Conpetency

Boi l er inspector shall have education and experience as follows:

a.

From an accredited school, a degree in nechanical engineering plus
one year of experience in design, construction, operation or

i nspection of boilers and pressure vessels. Accredited school is
defined as an engineering technol ogy (ABET).

oR
froman accredited school, a degree in a branch of engineering
ot her than nmechani cal engineering, an associate degree in
nmechani cal technol ogy plus two years of experience in design
construction, operation, or inspection of boilers and pressure
vessel s.

oR

a high school education or equivalent plus three years of
experience in one of the follow ng categories.

1. In boiler and pressure vessel construction or repair.

2. In charge of boiler and pressure vessel operation
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3. In the inspection of boilers and pressure vessels.
1.5 QUALI FI CATI ONS OF BO LER | NSPECTOR

The boil er inspector shall have a Certificate of Conpetency, and a NBB

NB- 23 Conmission. |f the boiler inspector's Certificate of Conpetency and
NBBI NB-23 Conmi ssion are acceptable to the Boiler Inspector's Licensing
Board, the boiler inspector will be licensed by the Boiler Inspector

Li censi ng Board of LANTNAVFACENGCOM Boil er inspector's registration nunber
fromthe National Board of Boiler and Pressure Vessel |nspectors shall be
on all certificates.

PART 2 PRODUCTS - NOT USED
PART 3 EXECUTI ON
3.1 GENERAL | NSPECTI ON REQUI REMENTS

The Contractor shall be responsible for the performance of all tests and

i nspections as specified in this Section. Al |abor, equipnent, and test
apparatus required to acconplish the specified inspections and testing work
shal |l be furnished by the Contractor. The Government will furnish
electricity for the tests.

3.2 FI ELD | NSPECTI ONS AND TESTI NG

Provide the follow ng inspection and testing on each UPV in accordance with
the requirenents specified in the National Board |Inspection Code (NBBI NB-23
) and the additional requirenments specified in this Section. The

i nspection and testing shall be conducted by a boiler inspector who neets
the certification requirements specified in Part 1 of this Section. Al
tests and inspections at the site shall be made under the direction of and
be subject to the approval of the Contracting Oficer. Control of noise

| evel s shall be conducted in such a nanner as not to create a nui sance or
hazard and shall be subject to the approval of the Contracting Oficer.
Boi |l er inspector shall subnit step by step procedures the inspector wll
use to inspect, test, and certify the UPV. The tests shall include the
foll owi ng and shall be perforned in sequence as |isted:

a. General UPV Site I|nspections
b. External Inspection
c. Internal Inspection
d. Hydrostatic Tests (Strength Test and Ti ght ness Test)
e. Operation Tests
3.2.1 Hydrostatic Tests

Subj ect each UPV to hydrostatic tests conplying with the requirenents
specified in the NBBI NB-23 and the follow ng requirenents:

3.2.1.1 Strength Test Pressure

Each UPV shall be tested hydrostatically to a pressure equal to 1.5 tines
the maxi mum al | owabl e wor ki ng pressure.
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3.2.1.2 Preparati on For Hydrostatic Test
Subj ect to standard testing and the foll ow ng requirenents:

a. Renove or gag (clanp) all safety valves with appropriate devices
sup plied by the nmanufacturer. Al gags (testing clanps) shall be
nunbered and mai ntai ned centrally. The inspector shall verify
that all gags have been returned and the safety valves are set and
seal ed for normal operation

b. Install new gaskets and tightly close all manhol es and handhol es.

c. Install a calibrated test gage having the proper pressure range
for the hydrostatic test at the nipple provided for this purpose.
If the test gage is not readily visible to the operator who will
control the pressure applied, an additional calibrated pressure
i ndi cating gage shall be provided where it will be visible to the
operator throughout the duration of the test. Ensure that the
test pressure will not be exceeded. Ensure that all indicating
gages to be used during the test have been calibrated within five
days of test.

d. Renove gages and sensors, the range of which does not equal or
exceed the pressure of the proposed test, and plug the opening if
cut-of f val ves are not provided.

e. Purge possible air pockets while the vessel is filling for a
hydrostatic test.

f. Cdose all connections on the UPV, except the air cocks, water
gages, pressure gages, and the valves of the line through which
the pressure is to be applied. Conpletely fill the UPV, through
the auxiliary feed line, with fresh water at the proper
tenperature until water overflows through the open vent. d ose
all vents, water gages valves, and valves. Care should be
exercised in filling UPV to assure that UPV are not subjected to
full water main pressure. Direct connection of the UPV to the
wat er systemis prohibited where a backfl ow preventer is not
installed to prevent contanmi nation of the potable water system

g. A power driven or hand punp shall be provided for application of
the test pressure. The test punp shall be provided by the
Contractor and shall be operated and inspected to ensure that the
punp is in proper working condition prior to connecting to the
vessel

3.2.1.3 Application of pressure
Apply pressure at a rate not to exceed 10 percent of the test pressure per
mnute. Station a person at the punp suppling pressure to the UPV to
control it's operation and station another person at the gage to note the
pressure and to nmmintain the pressure constant when the linmiting pressure
has been reached. A person shall have direct control of the punp
furnishing the pressure. Do not exceed the test pressure.

a. Test Gages

If there is reason to believe that the test gage, or the additional gage
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installed to be in view of the person controlling the test punp, is in
error, check the calibration. |If the gage is in error, it should be
adjusted to read correctly, or a calibration curve nay be made to indicate
the correct pressure for the reading indicated by the gage. The gage

i ndicator or the calibration curve shall agree with the dead wei ght testing
machine to within one half of one percent at test pressure.

b. Pressure Parts

Al'l pressure parts shall be found tight and free fromleaks. |If |eakage is
found in the UPV while pressure is being built up, the test shall cease
until the necessary repairs have been conpleted to elimnate the |eaks.

.2.1. 4 Hol d Pressure

Upon reaching the test pressure, hold for 5 mnutes. The valve in the
pressure |line between the test punp and the UPV should then be cl osed, and
the pressure drop occurring within 15 mnutes shall be observed to see if
any significant drop in pressure indicates | eakage not already found. |If
the pressure drops nore than 10 percent during the 15 minute period, it
shal | be assumed that pressure parts or valves are |eaking at an
unacceptabl e rate.

.2.1.5 | nspection
a. Under Pressure

Al'l joints and connections shall be inspected for |eaks or other defects
whil e the vessel is under pressure. The pressure held during this

i nspection need not necessarily be equal to hydrostatic test pressure, but
shall be not less than two-thirds of the hydrostatic test pressure. Faults
shoul d be indicated with chal k or another marking device, and a notation
shoul d be made. External pressure parts connected to the UPV. Wl ds and
riveted joints shall be inspected carefully for |eaks; valves shall also be
checked for | eaks. Upon conpleting the inspection, the pressure may be
relieved.

b. Pressure Rel eased

After the pressure has been rel eased, observe to see if any pernanent
deformation has occurred. |If any is found, report this occurrence to the
Contracting Oficer for a decision on the necessary corrective action to be
t aken.

.2.1.6 Gasket s

Repl ace manhol e and handhol e gaskets after perform ng the hydrostatic
strength test. Replacenent gaskets shall be UPV nmanufacturer's recomended
repl acenment parts.

. 2.2 Qper ational Test

The UPV shall be brought up to operating pressure and tenperature. Al
devi ces provided for controlling the operation and safety of the UPV shal
be inspected and caused to function under operating condition. Al

associ ated val ves and pi pi ng, pressure and tenperature indicating devices,
nmetering and recordi ng devices and all UPV auxiliaries shall be inspected
under operating conditions. All controls attached to the UPV, nmust be in
good working order. The purpose of these inspections and tests is to
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di scover any unsafe operation or maintenance of the UPV or its auxiliaries
that may be evidenced under operating conditions. The test shall continue
for at least 8 hours. All deficiencies shall be corrected at no cost to

t he Governnent.

.2.2.1 Controls

| nspect the operation of all controls directly associated with the
operation and safety of the UPV for any deficiencies that may prevent
proper operation.

Sequenci ng; the UPV shall start, operate, and stop in strict accordance
wi th specified operational sequence.

.2.2.2 Pi pi ng and Pi pi ng Connecti ons

Wiile the UPV is operating, examine all piping for deficiencies. If any
are found, determ ne whether they are the result of excessive strains due
to expansi on, contraction, or other causes. Look for undue vibration,
particularly in piping connections to the UPV. \Where excessive vibration
i s found, exam ne connections and parts.

.2.2.3 Saf ety Val ve-Capacity Test

If the relieving capacity of any safety valve for UPV is questioned, it
shall be retested by an acceptable nethod. |f inadequate relieving
capacity is due to deficiencies of the valve, additional safety valve
capacity shall be provided if the valve is determ ned to be satisfactory
within the relieving range of the valve, but is inefficient for the
capacity of the UPV.

. 2.3 Devi ces

.2.3.1 Tenperature |Indicating Devices

Al'l tenperature indicating devices shall be observed for indications of
excessive tenperatures, particularly during and i mediately follow ng the
ti me when high | oad demands are nade on the UPV.

.2.3.2 Met eri ng and Recordi ng Devi ces

Wiile the UPV is operating under normal conditions, observe the operation
of all metering and recordi ng devices. Wen there is evidence that any
such device is not functioning properly, it shall be adjusted, repaired or
repl aced as necessary.

.2.4  Val ves

.2.4.1 Bl ow- down Val ves

Test the freedom of each bl owdown valve and its connections by opening the
val ve and bl owi ng down the UPV for a few seconds. Determ ne whether the
val ve is defective and whether there is evidence of restrictions in the
val ve or connected piping which nay prevent proper bl ow down of UPV.
.2.4.2 Stop and Check Val ves

Wiile the UPV is operating, inspect the operating conditions of each stop
and check val ve where possible. Serious defects of externally controlled
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stop valves may be detected by operating the valve when it is under
pressure. Simlarly, defects in check valves nmay be detected by |istening
to the operation of the valve or by observing any excessive vibration of
the valve as it operates under pressure.

.2.4.3 Pressure Reduci ng Val ves

VWiile there is pressure on the system open and cl ose the by-pass valve, as
safety and operating conditions permt, and observe the fluctuation of the
pressure gage pointer as an aid to determ ning possible defects in the
operation of the pressure reducing valve. Forward this report to the
Contracting Ofice for approval within 30 cal endar days of the inspection.

.3 REPAI RS

Prior to issuing a certificate, all deficiencies discovered during the
i nspections, the pressure test, and the operational tests, shall be
corrected by the Contractor at no cost to the Governnent.

.4 I NSPECTI ON REPORTS AND CERTI FI CATES

The following forns shall be used in the inspection and testing of UPV.
Copi es of each formare available fromthe Contracting O ficer

.4.1 Dat a Record Sheet for UPV

This formshall be prepared, by the inspector, when performng the initial
inspection on a UPV. Forward this report to the Contracting Officer for
approval within 30 cal endar days after the inspection.

.4.2 I nspection Report for UPV

The inspector shall conplete this formto record the condition of each UPV,
the tests perforned, and the issuance of the certificate. Forward this
report to the Contracting O ficer for approval within 30 cal endar days of
the inspection.

. 4.3 I nspection Certificate for UPV

A current and valid certificate, or commercial equival ent authorized by the
Contracting Oficer for contract inspection, shall be posted on or near the
UPV under gl ass or other protective covering. Operation of the equipnent

wi thout the certificate is not authorized. |I|ssuance of this certificate
shal | be determ ned by the following criteria:

a. No Deficiencies: The inspector shall conplete and sign after the
test or inspection.

b. Deficiencies Not affecting Operating Safety: Certificate shall be
wi thhel d until deficiencies are corrected and UPV rei nspect ed.
The Contracting Oficer shall be notified, in witing, of the
speci fic deficiencies.

c. Pressure Reduction: Certificate shall be issued for the reduced
wor ki ng pressure. Notification, in witing, shall be nmade by the
i nspector to the Contracting Oficer

d. Unserviceable: Certificate will not be issued. The Contracting
O ficer shall be notified, in witing, of the deficiencies.
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End of Section --
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